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I iiioiisiirod fifty \vlnt<' ainl fit ly ln'ow n sporos Fi^s. (> and 7), 

and the results wen* 

While spores: 'i? .SO x 1 I 17 ;x; 

Hrown spores: ^f.^-SO (x x (x. 

dhe sj)ores are, therefore*, decidedly lar^<'r and x'sjx'eially hroader 



under lioiru 


than those of Sphacropsis fnalonnn. 

IVtrak and Sydow include Np/n/ero/xs/.v 
odiplodia hppodcrniia (Saee.) INSr. and Syd. In my o])inion tliis 
shoidd not lx* done. 'I'he fungus I isolated from tlie ^^iseonsit^ 
twigs agrees elo.sely with tlu* deserijition I'dlis arul Kverhart gi^■e <»f 
Sphaeropsis iihnirola. As the description of IVtrak and Sydow of 
Botryodipludia hi/podrrniia ugre<'s with the third species of Sphacr- 
optiis that I found on elm twigs, 1 proj)ose the removal of Sphacropsl.s 


ulmicola Kll. et Kv. from liotri/iuliplodni 



niia (Sae(“.) Petr. <‘t 


Syd., and preh-r to call it Botryodiplodia ulmicola (Fdl. et Fv.), nov. 

eoml). 

Some inoculation experiments were carried out with N. iilnncola 
on young elm trees, in the same way as with N. vialormri. d'ho 
inoculations were made in No\eml>(‘r and Deccmher 1!)20, and in 
January, FVhruary and Apuil IILSO, always in the greeidiou.sc. On 
August 20, IJKIO, .several inoculat(*d saiilings were examined, hut 


onlv in two c.ases out of lweii1\'-six was a slight discoloration of tlie 

C *'■ t * 

wood \ isihle. Six small pi<‘cc' of these saplings, excised just at the 
region of inoculation, were sterili/ed, pc<'l('d ami place<l in a jictri 
dish with agar, as has hcen descri)>cd already. In all cases a fungus, 
similar in its ^•egetativc growth to .S’. nbuicoUi, was isolated from tin* 


wood, 'riiough no spores wtTc iinmcdiati'ly produc<*d two of the 
traiish'rs of tlnese cultures that were taken hack to Holland have 
sinc<‘ produced ty[)ical spores of S. ulnnrnld. In two instances 
small pi('c«'s of the saplings, taken just above the jioints of inocu¬ 
lation, W('r(‘ tri'atetl in tlie same w.ay, hut no fungus similar to S. 
uhnirola couhl he isolated. Therefore, while the fungus was ap¬ 


parent 1> still alive in tlie wood, it did not make any i)r<»gress in the 
susccpt hcyond tin' inoculation court. 

III. A thinl species of Botrpodiplodia I found only on dc;i,d twigs 

(d I . folidcca .suhcro.sd in the Arnold Arhoretum of llaiward Uni- 

« * 

versify. A great many of the young twigs of this tree ha<l ditaj, 
hut this appari'utly did not seriously interfere with tlie vigor of the 


tree, as imniedi.atcly helow 




ad twigs new' ones were tdrmed, 


ami the tronhlc did not spread to the thicker twigs. On the (haul 


twigs pycnidia wawi' prc^scnt. 



siiores. It was ea.sy to tish 


these spori's from a. drop of water with a glass needle and deposit 
them in a jietri dish, d'hey germinated readily and soon the 
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mycelium could be transferred. Growth on prune agar was usually 
meager, but on sterilized elm twigs pycnidia with spores were 
formed in about 15 days. 

Th is fungus agrees wdth Botryodiplodia hypodermia (Sacc.) Petr, 
et Syd. The occurrence of hyaline spores is more prevalent in 
this fungus than it is in B. idmicola. Nearly all the spores are 
hyaline, in nature and in the cultures. When I first studied it I did 
not find any brown spores. It was only after some time that I 
detected them both on the twdgs and in cultures initiated wdth 
single hyaline spores. The brown spores are nearly always tw’o- 
cehed. One-spore cultures from brown spores are identical with 
one-spore cultures from white spores; both yield white and brown 
spores again. I measured 50 spores each from twigs and from 
various one-spore cultures (see Figs. 8-13), and found the following 


sizes: 

Hyaline spores from twig a: 29-34 [x x 15-18 [x; 

Brown two-celled spores from twig a: 26-31 jx x 15-18 (x; 
Monosporic culture from twig a, browm spores: 35-39 [x x 15^^- 

17H(x; 

Monosporic culture from twig a,hyaline spores: 29-34 [x x 16-19 jx; 
Hyaline spores from twig b: 2632~30 [x x 163^^-20 [x; 

Monosporic culture from twig h, brown two-celled spores: 32— 
37 (x X 15-17 (x; 

Monosporic culture from twdg h, hyaline spores: 34-37 ;x x 16— 


17 {x; 

Hyaline spores from twig c; 26-29 [x x 153'2“18 [x; 

Monosporic culture from twig c, brown two-celled spores: 27- 
32 [X X 15—18 pi; 

Monosporic culture from tw’ig c, hyaline spores; 32-37 (x x 16-19 (x. 
Though the sizes are variable, they agree fairly well, at least in 
breadth, with those given by Petrak and Sydow' for Botryodiplodia 
hypodermia (20-32 [x, mostly 25 [x x 15-18 (x, rarely to 21a—Petrak 


and Syflow). According to Petrak and Sydow^ the spores remain 
continuous. It w^as niy exj)erienco, however, that the l)row’n spores 
are ne.arly ahvays two-celled. 

The abundance of the })ycnidia in culture is a difference to be 
noted as betw’een Botryodiplodia hypodermia and B. idmicola. But 


the main difference is in the breadth of the spores, as the spores of 
B. hypodermia are considerably broader than those of B. ulmicola. 

Inoculation e.xperiments with this fungus on young elm trees 
in the greeidiouse resulted with some success. Text figure 1 show's 
a small canker on young American Elm, caused by .an inoculation 
with B. hypodermia. Another inoculation on the same tree resulted 
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in iiii inconspicuous canker. Wlicn llie .sajilin^s were examined on 


Auj'u.st •'20, IDIiO, two out of cif^ht o 



inoculations, matlo in 


April 19B0, proved to have heen i»artly succe.s.sfid. In one case a 
small canker was formed, in the other a white line of demarcation 
could he seen ahout half a centimeter from the inoculation wound 
that soi)arated tin* diseased from the healthy tissue. Cultures wore 



Tfxt figure 1. (.'anker on elm sa])1ing resulting from inoeulalion with Bolryodi- 
plodia hypodermia. It rarries pyenidia with spores. Inoeidation made Nov. 13, 
1929; picture taken .\>ig. 29, li)3(). 





held liccn 





made from tln‘ rcg;ion <»f all the.se jioints 
whether the fungus was still alive, even if no 
formed. In .s<'v<mi out of eight cti.ses a. fungus co 
that was similar in its vegetative growth to li. nypodernna. t 
culture of some of thcs<‘ ndsolations 1 took with me when I Ictl the 

a sjiores have ap- 


V 



wit h 



United States, and py<' 
jicarcd in them since. 

.Vii apple, inoculated with B. hiipodcrmia di<l not show any symp¬ 
toms of decay for a long time. Hut at last it rotted in a character- 
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istic manner, as the tissues below the points of inoculation began 
to sink away. Deeply sunken spots eventually developed and con¬ 
tinued to extend into the flesh of the apple. This fungus was, 
therefore, demonstrated to be pathogenic to the Elm, and to differ 
from B. malorum in its attack on fruits of the Apple. 


This research was carried out while the writer was holder of a 
fellowship of Radcliffe College, Cambridge, Mass. She gratefully 
acknowledges her indebtedness to Professor J. H. Faull for en¬ 
couragement during the progre.ss of the inve.stigation, to the 
Supervisor of the Arnold Arboretum for the provision of material, 
and to the Dejjartment of Botany of Harvard University for 
laboratorv facilities. 

SUMMARY 

As an adjunct to my researches on the European Elm Disea.se I 
have made studies on “die-back” diseases of Elms in America. 

r 

From cankers of three such di.seases, the first two from Ulmiis 
americana and the third from U. foliacea suberosa, I isolated a 
different .species of Botryodiplodia in each case, namely, B. mcdorum, 
B. ulmicola, and B. hypodermia respectively. 

These fungi were .studied in natural cankers and in cultures. 
Each was found to produce two types of spores, both in cankers and 
in monosporic cultures, namely, one-celled and two-celled spores. 
The latter are commonly brown in color. 


Botryodiplodia ulm icola 



s and Ev.), n. comb., heretofore 


included under B. hypodermia by Petrak and Sydow, has been 
separated as a distinct species. 

Elm saplings were inoculated in the greenhouse with spores 
from each of the three species of Botryodiplodia, The spores germ¬ 
inated and an infection resulted in each case. During the course of 
the exj)eriment the mycelia of B. malorum and B. ulmicola i)ersi.sted 
at the inoculation court in a living condition, but did not cause 


cankers. The mvcelium of B. 



however, invaded 


tissues adjacent to the inoculation court and caused typical cankers. 
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1 . 

*> 


4. 

5. 


(). 

7. 

8 . 


I'^XPLANATION OF PLATES 3S AND 39 

liofrifodiplodia mtdorum. Spori's from applo twig. X 533. 

li. nialorum. Spori's from elm twig (Arnold Arliorctum). X 533. 

B. ninloruni. Sriores from canker on elm twig (Lexington, Mass.). 


\ 





li. DKiloruin. Spores in culture. X 533. 

B. nudorvni. Two-celled spores in culture. Taken from a monosporii* 
culture in which there are many two-celled spores. X 533. 

B. uhuicola. Hyaline spores taken from a monosporic culture. 

B. vhnicola. Brown spores from culture. X 533. 

B. hypodernua. Hyaline spores from elm twig. X 533. 

Brown spores from elm twig. X 533. 

Hyaline spores taken from a monosporic culture. 

Hyaline .“^pores taken from a monosporic culture. 


9. 

B. hypodmnia. 

10. 

B. hypodermia. 
X -wo. 

11. 

B. hypodvrinia. 


X 533. 

12. 

B. hypodermia. 

^ ‘-i 

13. 

/)’. hypodermia. 
X 533. 


Brown spores 



from a monosporic culture. 


Brown spores taken from a monosiioric culture. 


NOTES 


The Arnold Arboretum during the Fiscal year ended June 30, 1931. 

The Arboretum.- 'I'hc suminer of 1030 was characterized by a 


.StTlouS 


drought. 


Artificial means of watering were attcm])ted 
where the plantations were in obvious need of moisture, but it 
was impossible to meet th(‘ recpiirements of every plant or to do 
mor<‘ than supply the minimum of relief to rare or unfavorably 
situated specimens of treses and shrubs, yet the injuries caused l>y 
the drought were not .serious. 

d’he winter was mild and jiroved favoralile in that the ground 
was c'ovc'red with snow for much of the time'. The* mildness ol the 
winter was evidc'iit in the jirofusion of flowers produced by the 


(’lu'rries and allied groujis, and in the slight or negligible' injury 
to the llowc'r buds of the less hardy introduced trees and shrubs. 

In the late spring the effects of the drought c^f the ])reec‘ding 
summer beeanu' manifest in the abundance of dead W'ood that had 
to be removed from the tree's and in the necessity fe>r .severe pruning 
among the shrubs. Copious rains in June, ree.'ords for rainfall for 
the me)nth being broken, were extraewdinarily beneficial. 

The “Bulletin of Popidar Information” goes tei 1,03^ sub.seribers. 


It has proved te) lie a vahial)le medium for spreading information 
with regard to the behavieir of woody jilants that have proved 


hardv in tl 


ic' e 


limate of Boston. Eighteen numbers were issued in 





The “Journal of the 



.Arboretum” is widedv eireulated. 
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issued to SOO siibscril)ers and scientific institutions at home 
and al)road. It has proved to he a valuahlc medium of exchange 


witli other libraries and we are 



to it for manv' serial 


l)uhlieations that are received by the Library of the Arnold Arbore¬ 
tum. Beginning with the twelftli volunu* (DtU) tlie format a.ml 
i)aper of the 


Journal ’ were elianged 


and the editorial work 
gi\en to Alfred Rehder as editor and to Professors Faidl and Sax 
as associate 



Between July 1, 11)80, and June SO. lOSl, to countries in all parts 
of the world l,Sl‘-2 packets of seed were distributed and in the same 
p(‘riod there were sent to institutions and individuals in the Lnited 


States, (.’anada, (Jreat Britain, 



(1 


any, Poland and 


Austria 1,097 caittings. In the United States, (ireat Britain and 


Holland there were distributed 


1,780 |)lants. In exchange there 


were received from New Zealand, the United States and countries 

s and 




in Europe, Asia, and South America S'-2l packets of 
10,-U)^? |)lants and cuttings. 

At the end of this report there is appended a bibliography 
comprising the [)ublica.tions of the staff and students in the period 
covered between July 1, 19S0, and June SO, 19S1. 
c*<)gently shows the extent and nature of th<‘ investigations that are 
being undertaken by the Arnold Arboretum iu the realm of botany 
and horticulture. It is worthy of note that se^'eral of the publi¬ 
cations listed have been copied almost v<Tbatim in foreign journals 
and have thrown new light on perplexing })roblems. 


Visitors to the 


Vdministration Building mmd)ered 1,178, 


re.seiiting Scotland, England, Ireland, New Zealand, Swt 


rep- 


n. 



(icrmany, France, 



South 


1 


Vfrica, India, Poland, Bidgaria 


and 8.5 of the United States.—^O. A. 

Pathological Laboratory. —^Vlany re(|uests for iid’ormation on 
plant 



were* receixed bv 


the Pathological Laboratory 


during the past year. The.se have pertained to a wide range of 
ho.st species and di.s(‘a..ses, and have referred to individual trees or 



areas covering tens of 


shrubs, entire plantations and to 
thousands of acres. 'Fo the exceptitmal impiirer interest centers 
in the disease itself, but generally the main concern is to learn 
how' the disease may be (diminated, controlled or prevented. 


Fhe 


Arboretum welcomes both 



of 


mcpiines. 


though 


sitrht 


IS 


never lost of the fact that the ultimate ideal of its pathological 



• • 


’ision 


the accumulation of data on the ways in 



the 


conflicting factors that be.set ornamental plants or forests, may l)e 

to permit normal develoj)ment. (J. H. P'ai ll, The 
Health of the Forest. Forest and Outdoors, 26: 14(1-149. 1980.) 
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Another jiliase of our work has to do witli aid given to students 


of ])atliologieal 





rear wo 


liavo 






of these, who have eoine to us from tlu' I iiited States, C’anada and 
Kurope. 

^I'he investigational activities for the vear liave keen varied and 


substantial jirogress can 1 k’ 



on several of the |)roje(:ts 


un<h'rtaki'n. Naturally the nund)er of suhjt'cts uinh'r investigation 

nil inker that eall for research. 




at oiH* time is limited, not 
knt l)y ma,n ])ower and linaneii 
lu'artiest co-ojieration from the Suj><‘r\isor and some material aid 






have 


reee 


ived 



>m oiitshh*. A summary of th<‘ more important topii's 



)\VS. 



1 . 


forest on a 


OF (’( 3 NIFKUS. S<*vcra.l W(*eks wen* 



in 


tin 



of trunk tliseas<“s (»f 



ce, their <-auses, their 


coin 





relati\<* fn‘(|ueney of occurrence, relation to agi* of tlie trees, the 

und<‘r-lie their sjircad. closi'r utili/aiion and con¬ 
trol. Investigations on the.se and certain other coniferous dis«*ascs 
ha\(' Itei'ii <M)ntinued in the lakoratorv. 


1 . Ik.M I>isK.\sFs. Dr. ('hristiin* Ikiisnian of Hi 



, will), a: 


reiiortcd la^l year, tirst positivel; 



tl 


IC occ 


'cnci* o 


f t In 



c 


Mini disease in Ami'i'ica., sindied \arious naliec < 



I * 


O 


f 


I'Jnis while at the .\rkor<‘tum. ('<*rlain results of her work an* re¬ 


corded in this nninker of the Journal of tin* .Vriiold .\rkoretum. 


(iuAi T IkaiiHT OF lan.M’s. An important part of 



. K S 


(diesti'i* s work on this diseasi* was eonipleti*d during tin* y(*ar. He 
was akie to demonstrate the eaiisi* as iinolved in the eominon prac¬ 


tice of propagation of Jalacs on juivet stocks, a practice that has 


arisiMi. not through neei'ssitv knt keean.se of its somewhat lower 


cost. His work is kound to k<* a A'alnakle aid to tin 



a<* industrv 


and to private growers. (K. S. ( ii F.sTKii, (iraft-klight : A Diseasi 
of lalae Itelated to the Kmiiloyment of (’ertain I nderstoeks ii 










Sion 


ha.- 


IS pre- 


I’ropagation. Jour. Arnold . 

t. S'l'l lUr.S ON (i.WODF.li.M A. 

\ ailed with ri*f<*n*ni-e to the taxonomy of a group of wood-attacking 
fungi, on kotli hardwoods and softwomls, of tin* gi*nu.s (lanodcnun. 
.Vn i^xeellent pii'ce of work ky AV. H. Haddow, ka.sed on a eom- 
parati\’t* study of llistleti^■e characters has n*\ealeil what apjiears 
to ke the key to a correct understanding of the spi-eies i-oneerned. 

. i rhorctiiin , 



(W. R. H ADDow, Studies in (ianoderma. Jour. . 

XII. gV) 4(». 11)31.) 

3. .Vn Kpidkmic of Hi’.kcii. 'Flie d(*vastating epiih*mie on I4e<*eh 
in Nova Seotia has spread across tin* korder into New Hriinswiek. 
IMr. John Khrlieh ha.s kegun his .second year of .study on this di.sea.se 

s that it r<*sults from a ioint attack of a ('oeeiis iii.seet and 


and ti 



